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(54) LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To make it possible to surely exhibit a transfer 
function by conductive beads by using conductive fillers, such as carbon black 
and aluminum powder. 

SOLUTION: A transfer part comprises a transparent electrode 2a consisting of 
ITO formed at one transparent substrate and an extraction electrode 31a of an 
external extraction lead formed at a terminal part, and a sealing material 4, for 
example, consisting of an epoxy adhesive. The conductive fillers 10, such as the 
carbon black and aluminum powder, for example, of 0.1 to 0.5 urn in an average 
grain size, are incorporated together with the conductive beads 6 into the sealing 
material 4. When the conductive fillers 10 intrude between the conductive beads 
6 and the electrode 2a or the extraction electrode 31a, the electrode 2a and the 



extraction electrode 31a are electrically surely connected via the conductive 
beads 6 and the conductive fillers 10. The amt. of the conductive fillers 10 to be 
mixed with the sealing material 4 is properly selected within a range of, for 
example, 5 to 30 wt.%. 
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CLAIMS 



[Claim(s)] 

[Claim 1] A sealant is minded for the transparence substrate of a pair with which 
the transparent electrode was formed in one field, respectively. In opposite 



Lamination, Have the liquid crystal display panel which comes to enclose liquid 
crystal between the transparent electrode, and the conductive bead as transfer 
material is contained in the above-mentioned sealant. In the liquid crystal display 
component connected to the external drawer lead with which the transparent 
electrode of the transparence substrate of the method of top Norikazu is formed 
in the terminal area by the side of the transparence substrate of above- 
mentioned another side through this conductive bead The liquid crystal display 
component characterized by mixing conductive fillers, such as carbon black and 
an aluminium powder, in the above-mentioned sealant. 

[Claim 2] The mean particle diameter of the above-mentioned conductive filler is 
a liquid crystal display component according to claim 1 characterized by being 
0.1-0.5 micrometers. 

[Claim 3] The amount of mixing of the above-mentioned conductive filler to the 
above-mentioned sealant is a liquid crystal display component according to claim 
1 or 2 characterized by being 5 - 30wt%. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display 
component which connected the transparent electrode of one transparence 
substrate to the external drawer lead currently formed in the terminal area by the 
side of the transparence substrate of another side through the conductive bead 
as transfer material contained in the sealant, if it says in more detail about a 
liquid crystal display component. 
[0002] 

[Description of the Prior Art] Drawing 4 is the typical sectional view which 



indicated the part by the side of the terminal area of the liquid crystal display 
panel 1, and the liquid crystal display panel 1 is formed by enclosing liquid crystal 
between lamination and its transparent electrode in opposite through the sealant 
4 which consists of adhesives of an epoxy system in the transparence substrates 

2 and 3 of a pair with which the transparent electrode was formed in one field, 
respectively as shown in this drawing. In addition, as for a transparent electrode 
and liquid crystal, illustration is omitted on account of the plot in this drawing. 
[0003] Supposing terminal areas 31 are formed successively for example, at the 
transparence substrate 3 side and the external drawer lead (illustration 
abbreviation) of each transparent electrode of the transparence substrates 2 and 

3 is formed in this terminal area 31 , he prepares transfer material in a sealant 4, 
and is trying to connect the transparent electrode by the side of the transparence 
substrate 2 (a common electrode or segment electrode) to the external drawer 
lead corresponding to that transparent electrode through this transfer material 
here. 

[0004] That is, he mixes the conductive bead 6 as transfer material with the 
spacer 5 for gap maintenance in a sealant 4, and is trying to take a flow with 
transparent electrode 2a by the side of the transparence substrate 2, and drawer 
electrode 31a of the external drawer lead currently formed at the terminal area 31 
through this conductive bead 6 as shown in drawing 5 (AtA line sectional view of 
drawing 4 ), and drawing 6 (B-B line sectional view of drawing 4 ). 
[0005] Incidentally what covered Au on the front face of a resin bead with a 
diameter of 6.5 micrometers is used for the conductive bead 6, and electric 
insulation cylinder objects, such as glass fiber with a diameter of 6.0 micrometers, 
are used for the spacer 5 for gap maintenance. 
[0006] 

[Problem(s) to be Solved by the Invention] Thus, since the reinforcement of a 
sealant 4 is increased, he is trying to mix the fillers 7 (for a point to show, since it 
is very small), such as very very small aluminum 203, in this sealant 4 in the 
former, although he is trying to give a transfer function to this sealant 4 by mixing 



the conductive bead 6 in a sealant 4. 

[0007] However, according to this, in the time of printing of a sealant 4 etc., this 
very small filler 7 entered between the conductive bead 6 and Electrodes 2a and 
31a, there was a case where it became impossible to take the flow between 
electrode 2a which counters, and 31a, an open circuit in the transfer section and 
high resistance occurred owing to this, and there was a problem that a normal 
display was no longer obtained. 
[0008] 

[Means for Solving the Problem] It is what was made in order that this invention 
might solve such a problem. The description on the configuration A sealant is 
minded for the transparence substrate of a pair with which the transparent 
electrode was formed in one field, respectively. In opposite Lamination, Have the 
liquid crystal display panel which comes to enclose liquid crystal between the 
transparent electrode, and the conductive bead as transfer material is contained 
in the above-mentioned sealant. In the liquid crystal display component 
connected to the external drawer lead with which the transparent electrode of the 
transparence substrate of the method of top Norikazu is formed in the terminal 
area by the side of the transparence substrate of above-mentioned another side 
through this conductive bead It is in conductive fillers, such as carbon black and 
an aluminium powder, being mixed in the above-mentioned sealant. 
[0009] Thus, though a filler enters between a conductive bead and an electrode 
by using a conductive filler as a filler for increasing the reinforcement of a sealant 
at the time of printing of a sealant, the function as transfer can be demonstrated 
certainly. 

[0010] In addition, a sealant may use together the electric insulation filler which 
may be the epoxy system adhesives usually used often, and is used 
conventionally [, such as aluminum 203, ] with this conductive filler. 
[001 1] As for the mean particle diameter of a conductive filler, in this invention, it 
is desirable that it is 0.1-0.5 micrometers. In addition, as a distribution particle 
size, you may be 0.01-3.0 micrometers. Moreover, as for the amount of mixing of 



the conductive filler to a sealant, it is desirable that it is 5 - 30wt%. 
[0012] 

[Embodiment of the Invention] Drawing 1 (a) - (c) is typical drawing of longitudinal 
section of the transfer part corresponding to drawing 6 explained previously, and 
explains the desirable mean particle diameter of the conductive filler in this 
invention first based on this. In addition, please refer to drawing 4 the cross 
section of the liquid crystal display panel 1 is indicated to be about other 
components other than a transfer part. 

[0013] These drawing 1 (a) In - (c), the transparent electrode which consists of 
ITO (Indium Tin Oxide) by which 2a is formed in one transparence substrate 2, 
the drawer electrode of the external drawer lead with which 31a is formed in the 
terminal area 31 , and 4 are sealants which consist for example, of epoxy system 
adhesives. 

[0014] According to this invention, in the sealant 4, the conductive fillers 10 
whose mean particle diameter is 0.1-0.5 micrometers (it is the range of 0.01-3.0 
micrometers as a distribution particle size), such as carbon black and an 
aluminium powder, are mixed with the conductive bead 6. In addition, although 
not illustrated, in the sealant 4, the spacer 5 for gap maintenance as well as 
drawing 5 and drawing 6 is mixed. 

[0015] When the conductive filler 10 enters between the conductive bead 6, 
electrode 2a, or drawer electrode 31a as the mean particle diameter of the 
conductive filler 10 is shown to drawing 1 (a) that it is 0.1-0.5 micrometers, 
electrode 2a and drawer electrode 31a are electrically connected certainly 
through the conductive bead 6 and the conductive filler 10. 
[0016] On the other hand, when the mean particle diameter of the conductive 
filler 10 is less than 0.1 micrometers, there is a possibility that the conductive 
filler 10 may become smaller than the sealant thickness between the conductive 
bead 6, electrode 2a, or drawer electrode 31a, and a flow with electrode 2a and 
drawer electrode 31a may be unable to be taken as shown in drawing 1 (b). 
[0017] On the other hand, when the mean diameter of the conductive filler 10 



exceeds 0.5 micrometers, dispersion arises about the gap and there is a 
possibility that display unevenness may occur in the place where the conductive 
filler 10 entered between the conductive bead 6, the spacer 5 for gap 
maintenance, electrode 2a, or drawer electrode 31a, and the place into which it 
does not go as shown in drawing 1 (c). 

[0018] Next, in this invention, the amount of mixing of the conductive filler 10 to a 
sealant 4 is suitably chosen by 5 - 30wt% of within the limits. The reason is 
explained based on drawing 2 (a) and (b). 

[0019] In addition, although two drawer electrodes 31a and 31a which are the 
typical cross-sectional views of the transfer part corresponding to drawing 5 
explained previously, and adjoin, and the sealant 4 printed so that they might be 
straddled are shown, since drawing 2 (a) and (b) have taken the cross section, 
please understand that transparent electrode 2a by the side of the transparence 
substrate 2 is arranged at the space bottom so that it may lap with drawer 
electrode 31a. 

[0020] There are few conductive fillers 10 which enter between the conductive 
bead 6, electrode 2a, or drawer electrode 31a, or they are completely lost, and 
the amount of mixing of the conductive filler 10 to a sealant 4 does not become 
assistance of electric conduction to the conductive bead 6 as is shown to drawing 
2 (a) that it is less than [ 5wt% ]. 

[0021] On the other hand, when the amount of mixing of the conductive filler 10 
to a sealant 4 exceeds 30wt(s)%, problems, like there is not only a possibility that 
it may connect conductive filler 10 comrades for each other, and between 
adjoining drawer electrode 31a and 31a (transparent electrodes 2a and 2a) may 
connect too hastily, but the viscosity of a sealant 4 becomes very high and 
aggravation and gap control of printing nature become difficult arise as shown in 
drawing 2 (b). 
[0022] 

[Example] Here, a concrete example and its example of a comparison are 
explained. Drawing 3 is the explanatory view having shown the measuring 



method of the contact resistance in the configuration and its transfer section of 
each of this example. 

[0023] «example 1» — what coated with nickel and Au the front face of a resin 
bead whose diameter is 6.5 micrometers as a conductive bead at 2wt(s)% and it 
about the glass fiber whose diameter is 6.0 micrometers considering the carbon 
black whose mean diameter is 0.2 micrometers as a conductive filler as a spacer 
for 1 5wt(s)% and gap control in the sealant 4 of an epoxy system - 0.2wt(s)% - 
it mixed. 

[0024] It applied by screen-stencil so that it might become a round shape with a 
diameter of about 0.5mm on the glass substrate 40 in which the conductive film 
41 which becomes one field from ITO about this sealant 4 was formed. Moreover, 
on the glass substrate 40, about 9000 resin beads per 1 square cm with a 
diameter of 6.0 micrometers were sprinkled as a spacer within a field, and it fixed. 
[0025] In the same magnitude as this glass substrate 40, the glass substrate 50 
which similarly formed in the field of one of these the conductive film 51 which 
consists of ITO was prepared, as that conductive film 51 countered with the 
conductive film 41, thermocompression bonding of this glass substrate 50 was 
carried out to the glass substrate 40 for 9 minutes at superposition and 180 
degrees C, and the sealant 4 was stiffened. 

[0026] And the probe was applied to the conductive film 41 and the conductive 
film 51 , respectively, and when the contact resistance between them (transfer 
part) was measured in two or more places and the resistance of the conductive 
film 41 and 51 the very thing was lengthened from the measured value by the 
multimeter 60, the value of 10ohms or less was acquired by the average, as 
shown in drawing 3 . 

[0027] <the example 1 of a comparison> - the alumina powder whose mean 
particle diameter which replaces with the conductive filler of an example 1 and is 
usually often used as a filler in the sealant 4 of an epoxy system is 0.2 
micrometers - 15wt(s)% — as having mixed and also the same as an example 1 
When the contact resistance between the conductive film 41 and the conductive 



film 51 was measured in two or more places and the resistance of the conductive 
film 41 and 51 the very thing was lengthened from the measured value, each 
value had big dispersion in 10ohms - 100 M omega or more. 
[0028] 

[Effect of the Invention] As explained above, according to this invention, the 
transfer function by the conductive bead can be certainly demonstrated by having 
used conductive fillers, such as carbon black and an aluminium powder, as a 
filler for increasing the reinforcement of a sealant. 

[0029] Therefore, the liquid crystal display component of high-reliability without 
the transfer defective continuity between the counterelectrodes at the time of 
sealant formation is offered. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Typical drawing of longitudinal section of the TONSU fur part for 
explaining the proper mean particle diameter of the conductive filler used in this 
invention. 

[Drawing 2] The typical cross-sectional view of the TONSU fur part for explaining 
the proper amount of mixing of the conductive filler used in this invention. 
[Drawing 3] The typical sectional view for explaining the configuration of a 
concrete example and the concrete example of a comparison, and the measuring 
method of the contact resistance in the TONSU fur part. 

[Drawing 4] The typical sectional view which indicated the part by the side of the 
terminal area of the liquid crystal display panel as a conventional example. 
[Drawing 5] B-B line drawing of longitudinal section of drawing 4 . 
[Drawing 6] The A-A line cross-sectional view of drawing 4 . 
[Description of Notations] 



1 Liquid Crystal Display Panel 

2 Three Transparence substrate 
31 Terminal Area 

4 Sealant 

5 Spacer for Gap Maintenance 

6 Conductive Bead 
10 Conductive Filler 
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